Development of an assay and determination of kinetic parameters for chondroitin AC lyase using defined synthetic substrates.
Many techniques have been developed for the assay of polysaccharide lyases; however, none have allowed the measurement of defined and reproducible k(cat) and K(m) values due to the inhomogeneous nature of the polymeric substrates. We have designed three different substrates for chondroitin AC lyase from Flavobacterium heparinum that can be monitored by three different techniques: UV/Vis spectroscopy, fluorescence spectroscopy, and use of a fluoride ion-selective electrode. Each is a continuous assay, free from interferences caused by other components present in crude enzyme preparations, and allows meaningful and reproducible kinetic parameters to be determined. The development of these defined synthetic substrates has opened up a wide variety of mechanistic studies that can be performed to elucidate the detailed catalytic mechanism of this, and other, polysaccharide lyases. The application of these techniques, which include kinetic isotope effects and linear free energy analyses, was not possible with the previous polymeric substrates and will allow this relatively poorly understood class of polysaccharide-degrading enzymes to be studied mechanistically.